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(54) Instrumentation for use in orthopaedic surgery 



(57) The instrumentation set of this invention assists 
the surgeon in selecting the proper implant components, 
in determining the amount of distal bone to resect, and 
in aligning instrumentation designed to resect the bone. 
The instrumentation set provides numerous systems for 
verifying to the surgeon that he has correctly aligned the 
instruments prior to removing any bone. 

The set includes a rotational alignment guide, which 
aids the surgeon in establishing the appropriate rota- 
tional alignment for the knee as determined by reference 
to standard femoral landmarks such as the posterior 
condyles and epicondyles. The rotational alignment 
guide includes a slot lor guiding a saw blade for removal 
of the posterior condyles of the femur. 

The set further includes a tensor designed to tense 
the knee joint in flexion and extension. The tensor is ac- 
tivated by a torque wrench so that a measured amount 
of tension force can be applied to the joint. The tensor 
is configured to slidably carry sizing rods, which contact 
the femur and include a plurality of markings, which re- 
late to the size ol the femur as well as the spacing be- 
tween the femur and tibia. This information is used by 
the surgeon to select the proper size of femoral and tibial 
articulate surface components. The sizing rods are con- 
nected to the tensor when the tibial is in flexion and in 
extension, which will indicate to the surgeon any varia- 
tion required in the amount of bone to be resected. 
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Description 

Field of the Invention 

This invention relates to instrumentation used in or- 
thopaedic surgery during a total knee replacement pro- 
cedure for sizing the femur and polyethylene compo- 
nents as well as providing indications of proper align- 
ment and assisting the surgeon in providing the proper 
soft tissue balance for the joint. 

Background of the Invention 

In a total knee arthroplasty procedure to replace a 
worn or damaged knee : the orthopaedic surgeon 
spends a good deal of time ensuring the resulting knee 
joint will be balanced. A balanced knee joint will demon- 
strate proper ligament tension through the joint's range 
of motion as well as a predetermined angle between the 
mechanical axis of the knee and the anatomical axis of 
the knee. This provides for a more natural acting joint 
prosthesis and improves the wear characteristics of the 
prosthesis. Selecting the proper size of prosthetic com- 
ponents is also an important factor which affects the 
success of the procedure. If the wrong components are 
selected, the tendons could be too tight or too loose re- 
sulting in poor performance for the knee. 



quired in the amount of bone to be resected. 

Accordingly, it is an advantage of this invention to 
provide for a novel set of instruments for tensioning and 
sizing the knee joint. 

5 Another advantage of the invention is to provide a 
novel tensioning device wherein the knee joint may be 
placed in tension in a flexed and/or extended position. 

Another advantage of the invention is to provide a 
novel system for measuring the knee joint, including in- 

"> struments for measuring the gap between the tibia and 
femur as well as measuring the size of the femur. 

Yet another advantage of the invention is to provide 
for a set of instruments that determine the amount of 
bone to be resected relative to a standard resection. 

15 Still other advantages of the invention will become 
apparent upon a reading of the following description tak- 
en with the accompanying drawings. 
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Brief Descr iption of the Drawing 



Summary of the Invention 

The instrumentation set of this invention assists the 
surgeon in selecting the proper size of implant compo- 
nents, in determining the amount of distal bone to re- 
sect, in providing the proper soft tissue balance, and in 
aligning instrumentation designed to resect the bone. 
The instrumentation set provides for numerous systems 
for verifying to the surgeon that he h&s correctly aligned 
the instruments and balanced the joint prior to resecting 
the femur 

The set includes a rotational alignment guide, which 
aids the surgeon in establishing the appropriate rota- 
tional alignment for the knee asdetermined by reference 
to standard femoral landmarks such as the posterior 
condyles and epicondyles. The rotational alignment 
guide includes a slot for guiding a saw blade for removal 
of the posterior condyles of the femur. 

The set further includes a tensor designed to tense 
the knee joint in flexion and extension. The tensor is ac- 
tivated by a torque wrench so that a measured amount 
of tension force can be applied to the joint. The tensor 
is configured to slidably carry sizing rods which contact 
the femur and include a plurality of markings relating to 
the size of the femur as well as the spacing between the 
femur and tibia. This information is used by the surgeon 
to select the proper size of femoral and tibial articulate 
surface components. The sizing rods are connected to 
the tensor when the knee joint is in flexion and in exten- 
sion which will indicate to the surgeon any variation re- 



Figures 1 through 13 illustrate the progression of 
the set of instruments of the invention and their mode of 
operation during a knee replacement surgery. 

Fig. 1 4 is a perspective view of the rotational align- 
2 * ment guide of the invention. 

Fig. 15 is a side elevational view of the rotational 
alignment guide of Fig. 14. 

Fig. 16 is an end elevational view of the rotational 
alignment guide of Fig. 15 taken from line 16-16. 
30 Fig. 17 is a perspective view of the tensor of the 
invention with portions exploded or sectioned for illus- 
trative purposes. 

Fig. 1 8 is a side elevational view of the tensor of the 
invention. 

35 Fig. 1 9 is an end view of the tensor of Fig. 18. 

Fig. 20 is an elevational view of the femoral sizer 
and drill guide of the invention. 

Fig. 21 is a side elevational view of the invention of 
Fig. 20. 

40 Fig. 22 is an end elevational view of the invention 
of Fig. 21. 

Fig. 23 is an elevational view of the angle indicator 
of the invention. 

Fig. 24 is an end elevational view of the invention 
45 of Fig. 23. 

Fig. 25 is a side elevational view of the invention of 
Fig. 23. 



so 



Description of the Preferred Embodiment 



The preferred embodiment herein described is not 
intended to be exhaustive or to limit the invention to the 
precise form disclosed. Rather, it is chosen and de- 
scribed to best explain the invention so that others 
55 skilled in the art might utilize its teachings. 

Figures 1 through 13 illustrate the individual instru- 
ments of the instrument set as they would be used in 
surgery The figures are arranged in a manner such that 
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the instruments are presented in the order that they 
would be used in an actual knee replacement surgery. 
The description of the invention will therefore begin with 
a general description of the use of the instruments as 
illustrated in Figs. 1-13. A more specific description of 
each of the instruments will follow 

To provide the reader with the proper orientation of 
the instruments and to assist in more fully understanding 
the construction of the instruments, a small chart is in- 
cluded on many of the figures. The charts indicate the 
general directions- anterior, posterior, medial, and lat- 
eral, as well as proximal and distal. These terms relate 
to the orientation of the femur and will be used in the 
descriptions of the various instruments consistent with 
their known medical usage. 

Preoperative ly, the surgeon obtains a number of x- 
rays of the patient's leg. The surgeon uses the x-rays to 
determine the angle between the anatomical and me- 
chanical axes of the joint. The surgeon may also deter- 
mine the angle between the transverse axis and the 
plain formed by the distat femoral condyles. 

During surgery the knee joint is exposed and the 
proximal end of the tibial (T) is resected to form a flat- 
tened tibial plateau which is substantially perpendicular 
to the mechanical axis of the joint. The resection can be 
achieved by a standard saw blade and guide or by mill- 
ing. A device for milling the distal tibial surface is illus- 
trated in U.S. Patent 5,344,423. The surgeon then forms 
an opening into the intramedullary canal of the femur (F) 
in a known manner. 

The surgeon must now establish the rotational 
alignment of the femur. To do so, the intramedullary rod 
26 of the rotational alignment guide 10 is inserted into 
the femur as illustrated in Figs 1 and 2. The guide 10 is 
inserted until the body 18 of the guide contacts the distal 
femur. During insertion of the guide, the surgeon man- 
ually adjusts the position of the guide body 10 relative 
to the femur so that the reference feet 24 contact the 
posterior condyles (PC) as illustrated in figure 1. The 
angle between the reference feet and the body 1 8 may 
either be fixed or may be adjustable to provide for the 
proper rotational alignment of the knee. If the angle of 
the reference feet is fixed, a set of feet would be supplied 
with the instrument, each being set at a predetermined 
angular alignment. With the instrument properly posi- 
tioned as illustrated in figure 1, the posterior surface of 
the body should be parallel to the tibial plateau. This pro- 
vides a quick visual indication to the surgeon of proper 
alignment of the instrument. To further verify the proper 
alignment, the surgeon may visually align the rotational 
alignment guide with known anatomical landmarks such 
as the posterior condyles, the epicondyles or the ante- 
rior femur. Once the surgeon is satisfied with the align- 
ment of the alignment guide 10, a pin is inserted into at 
least one throughbore 30 of pinning guide 26 on either 
side of tube 20 to make a mark in the femur for later use. 
Similarly, the body is pinned to the distal femur. The pos- 
terior condyles are removed with a saw blade (not 



shown) as guided by the guide slots in the body of the 
rotational alignment guide 10. The rotational alignment 
guide is then removed. 

Next the surgeon places the flexed knee joint in ten- 
5 sion by inserting the tensioner 40 between the tibia and 
femur as illustrated in figure 3. The tensioner includes 
a first paddle 44 which contacts the resected proximal 
tibia and a second set of paddles 58, 92 which contact 
the resected posterior femoral condyles as illustrated in 
10 figures 3 and 4. The second set of paddles are connect- 
ed to independent ratchet drives 72, 88 which extend 
the distance between the paddles 58, 92, and 44. A 
torque driver (TD) is used to spread the second set of 
paddles from the first paddle until a predetermined 
'5 amount of force is exerted between the femur and the 
tibia. The tensioner includes ratchet pawls for prevent- 
ing the second set of paddles from inadvertently shitting 
toward the first paddle. Tensing the flexed knee joint al- 
lows the surgeon to balance and fine tune the soft tissue. 

20 Balancing the soft tissue is accomplished in a variety of 
known methods such as placing a small incision into one 
of the ligaments to allow the ligaments to "release" or 
stretch a small amount. If the soft tissue balance re- 
quires a more significant adjustment, the surgeon can 

25 opt to readjust the instruments of the invention or may 
choose to recut the tibia. 

With the knee flexed and tensed, (Figs. 3 and 4) the 
femoral sizer 1 00 is slid into the T shape slot 48 of tensor 
40 until the sizer arm 104 contacts the anterior surface 

30 of the femur (Figs. 5 and 6). Next the surgeon slides the 
flexion poly thickness guide 130 onto the tensor in an 
overlying relationship to the femoral sizer within slot 48 
of tensor 40 (Fig. 7). The flexion poly thickness guide 
includes a transverse arm 1 32 which contacts a rod 49 

35 of a tensor paddle 58 as illustrated in figure 7. The sizer 
guide 100 includes a plurality of indicia 101 thereon re- 
lating to the size of the femoral component required for 
the femur. The flexion poly thickness guide 1 30 includes 
a plurality of indicia 1 31 , which relates to the thickness 

^o of the poly component required in flexion as well as in- 
directly indicating the amount of distal femoral bone to 
be removed. To determine the appropriate size of the 
femoral component, the surgeon reads the size indicia 
indicated by the highest exposed letter visible on the 

45 femoral sizer guide. For example, the set-up of Fig. 8 
indicates that a size E femoral component is required 
for the femur. Next the surgeon determines the thick- 
ness of the tibial articulating surface (poly) required by 
reading the indicia 131 on the flexion poly thickness 

50 guide 130 aligned with a hash mark 41 formed on the 
face of the tensor 40. Referring again to Fig. 8, the set- 
up indicates that a 1 7 mm poly component is required 
for the patient's knee in flexion. As will be explained lat- 
er, the reading from the flexion poly thickness guide is 

55 also used to determine an amount of distal femoral bone 
to be removed relative to a standard cut. 

The surgeon then unlocks the tensor, places the 
knee in exlension and again tenses the knee in a similar 
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manner as was described above. With the knee in ex- 
tension, the arm 104 of the sizer 100 is simply pivoted 
to a position adjacent the femur and out of the surgeon's 
way. An angular alignment indicator 110 is positioned 
on the femoral sizer 100 as illustrated in Figs. 9 and 10 
and is slid along the sizer shaft 102 until the legs 114 of 
body 1 1 2 of the indicator contacts the rods 49, 59 of the 
tensor paddles 58, 92. The indicator includes a re- 
shaped bracket 118 which fits onto shaft 102 of sizer 
100. Bracket 118 is connected to a pointer needle 120. 
Needle 120 and bracket 118 are rotatable relative to 
body 112. As illustrated in Fig. 10. so positioned, the 
pointer or the indicator illustrates that the knee is cur- 
rently set at approximately 3 degrees of angular offset. 
The angular alignment indicator 110 is used by the sur- 
geon to ensure the joint is positioned or balanced at the 
appropriate amount of angular offset as determined pr- 
eoperatively by the surgeon. This allows the surgeon to 
fine tune the soft tissue balance of the joint to allow the 
appropriate oflsel for the knee prosthesis. Once the sur- 
geon is satisfied with the amount of angular offset, the 
angular alignment 110 indicator is removed and a pair 
of pins 101 are inserted into the openings of pinning 
guide 103 of the femoral sizer 100 (see Fig. 10A). Next 
the surgeon positions the extension poly thickness 
guide 1 40 in an overlying relationship to the femoral siz- 
er 100 within slot 48 of tensor 40 as illustrated in Fig. 
11. The extension poly thickness guide 140 includes a 
transverse arm 142 and is positioned similar to the flex- 
ion poly thickness guide described earlier The exten- 
sion poly thickness guide includes a plurality of indica 
144. The surgeon reads indicia aligned with the hash 
mark 41 on the face of the tensbner 40. As illustrated 
in Fig. 12, the guide 140 indicates a number of 14. 

The surgeon subtracts the reading from the exten- 
sion poly thickness guide 1 30 from the reading obtained 
from the flexion poly thickness guide 140 to determine 
the amount of bone to be removed relative to a standard 
resection. Continuing the example illustrated in the fig- 
ures, the reading in flexion was 17; subtract the reading 
in extension of 14; leaves a remainder of 3. Therefore, 
the surgeon is told that for a proper soft tissue balance 
and ligament tension for the knee joint, an additional 
3mm of bone should be removed as compared to the 
standard cut. If the result would have been a negative 
number, the surgeon would adjust the instruments as 
explained below to resect 3mm less relative to the 
standard cut. 

The surgeon selects a spacer plate 148 corre- 
sponding to the result obtained above and connects the 
plate to an intramedullary alignment guide 150 as illus- 
trated in Fig. 13. The alignment guide as shown in Fig. 
1 3 is more fully illustrated in co-pending U.S. patent ap- 
plication 08/265,884 filed on June 17. 1994, and incor- 
porated herein by reference. The alignment guide is ad- 
justed in a manner explained in the incorporated appli- 
cation so that the angle of the spacer plate relative to 
the IM rod is set to the valgus angle preoperative^ de- 



termined by the surgeon. The alignment guide includes 
a pa»r of slots through the spacer plate and base which 
the surgeon aligns with rotational reference marks 
formed in the femur in the step of Fig. 1. The surgeon 
5 may opt to insert a pair of pins in the reference marks 
to assist in aligning the guide. The alignment guide is 
inserted into the femur until the plate makes firm contact 
with the distal femur. As a final visual check for valgus 
alignment, the surgeon inserts a valgus alignment guide 
™ 160 onto the alignment guide 150 (see Fig. 13). The val- 
gus alignment guide 160 includes a T-handle 162 slid- 
ably carried by body 164. The T-handle is slid toward 
the reference pins 101 placed in the femur as guided by 
the femoral sizer 100. If the head of the T-handle con- 
's tacts both pins, the alignment guide 150 is set at the 
appropriate valgus angle to produce a rectangular joint 
space between the femur and tibia in extension. If one 
of the pins is not contacted, the surgeon has essentially 
four options; 1) accept the mismatch when it is very 
20 small; 2) adjust the valgus angle on the alignment guide 
until both pins are contacted; 3) adjust the soft tissues 
until both pins are contacted by the valgus alignment 
guide; or 4) re-cut the bone and realign the joint. The 
option chosen is dependant upon the size of the mis- 
as match and surgeon preference. Once the surgeon is 
satisfied with the placement of the alignment guide, he 
removes the valgus alignment guide 160 and replaces 
it with bone milling instrumentation thereon as is fully 
illustrated and described in co-pending application 
oo 08/169,459 filed December 17, 1993. and incorporated 
herein by reference. 

The remainder of the description provides details 
on the design and function of each of the instruments 
discussed above. 
35 The rotational alignment guide 10 is illustrated in 
Figures 14 through 16 and includes a generally rectan- 
gular body 1 2 having a pair of opposed slots 1 8 extend- 
ing therethrough as illustrated best in Fig. 16. Body 12 
includes a plurality of bores 14 therethrough which ac- 
40 commodate pins for stabilizing the housing during re- 
section of the posterior condyles. A tube 20 extends an- 
teriorly from body 12 and includes a handle 22. A pair 
of reference feet 24 is connected to the body and ex- 
tends proximally from the body. Reference feet 24 are 
4S removably attached to the body by a screw, for example 
(not shown). Reference feet 24 may be connected to the 
body such that they are allowed to pivot between pre- 
determined angles. Alternatively, reference feet 24 may 
be formed so as to be set at a fixed angle relative to 
so body 1 2. A pinning guide 26 is shiftably carried by tube 
20 and extends substantially parallel to body 12. An in- 
tramedullary rod 28 extends proximally from pinning 
guide 26. As illustrated best in Figs. 14 and 15, the pin- 
ning guide 26 includes a pair of bores 30 therethrough 
55 positioned on the medial and lateral sides of the pinning 
guide relative to tube 20. Arms 27 extend medially and 
laterally from pinning guide 26 and provide sighting 
means for the surgeon to visually align the guide 10 with 
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known anatomical landmarks. 

Tensioner 40, illustrated in Figs. 17 through 19, in- 
cludes a housing 42 defining a first paddle 44 for con- 
tacting the tibia. Housing 42 further includes ratchet 
housings 46, 47, which are spaced apart by a T-shaped s 
slot 48. Ratchet housing 46 carries a ratchet mechanism 
consisting of a pawl 50 and a release 52 connected to 
the pawl. A pawl spring 54, carried by the release mech- 
anism and positioned between the ratchet housing and 
the pawl, biases the pawl into a ratchet engagement with io 
ratchet teeth 60 on ratchet shaft 56 of paddle 58. As 
illustrated, ratchet shaft 56 is shiftably accommodated 
within an opening passing through ratchet housing 46 
and includes ratchet teeth 60 along one longitudinal side 
of the shaft. js 

Release 52 includes a shaft 62, which is rotatably 
connected to the pawl and a release knob 64. The inner 
surface of the release knob includes a pair of protrusions 
66 (only one shown) spaced on opposite sides of the 
shaft. The protrusions are accommodated within a slot 20 
68 of the ratchet housing 46. To release the pawl from 
the ratchet teeth and thereby allow the paddle 58 to shift 
toward paddle 44, the release knob is rotated, which 
causes protrusions 66 to be urged out of the slot 68 and 
into contact with the outer surface of the ratchet housing, 25 
thus shifting the release shaft and pawl medially until 
the pawf is spaced from the teeth. A rachet housing cov- 
er 70 is screwed onto the ratchet housing. Ratchet shaft 
56 includes drive teeth 70 extending longitudinally along 
one side of the shaft generally opposite teeth 60. An 30 
elongated drive gear 72 is carried within an opening 
formed in ratchet housing 46 in engagement with drive 
teeth 70. A screw 74 secures drive gear 72 within the 
housing. 

Ratchet housing 47 carries a pawl 76 which is piv- 35 
otal within housing 47 about pivot pin 77. A pivot arm 78 
is connected to the anterior end of pawl 76 and to the 
release shaft of release 86. A pawl spring 80 is posi- 
tioned between the ratchet housing 47 and the lateral 
distal end of the pawl to urge the pawl into engagement *o 
with ratchet teeth 82 of ratchet shaft 84. Release 86 is 
substantially similar in construction and function to re- 
lease 52 described above and need not be described 
lurther. As the release 86 is shifted laterally in response 
to contact between the protrusions and the housing 47, *s 
the pivot arm pulls on the anterior end of pawl 76 to pivot 
the posterior end out of engagement with the ratchet 
shaft 84. A drive gear 88 is carried by ratchet housing 
47 and is held in rotational engagement by a screw (not 
shown). Ratchet shaft 84 includes drive teeth 85 which so 
is engagable with drive gear 88. A ratchet cover 90 is 
connected to ratchet housing 47 by screws. A paddle 
92 is connected to ratchet shaft 84. As illustrated, each 
paddle 58 and 92 includes a rod 49, 59 respectively, 
which extend in an anterior direction from the paddles, ss 
Rods 49, 59 are generally planar with their respective 
paddles and form reference surfaces for contact by the 
poly thickness gauges as described earlier. Drive gears 



72 and 88 each include hexagonal openings formed 
therein for accommodating a tip of a torque driver The 
torque driver tip is inserted into the drive gear opening 
and rotated in a clockwise direction to extend paddle 58 
or 92 away from paddle 44. The ratchet mechanisms 
described prevents the paddles from shifting in the di- 
rection of paddle 44 until the release mechanisms are 
employed to disengage the pawls from the ratchet teeth. 

Femoral sizer guide 100 (See Figs. 20-22) includes 
a shaft 1 02 having a T-shaped cross section for slidable 
accommodation within the T-shaped slot 48 of tensor 
40. A pinning guide 103 is connected to the shaft. Guide 
100 further includes an arm 104 having a tip as illustrat- 
ed. Arm 104 is rotationally connected to shaft 102. The 
anterior face of the shaft 102 includes a plurality of in- 
dicia thereon which correlates to the various sizes of 
temoral prosthetic components available to be implant- 
ed by the surgeon by the Assignee, Zimmer, Inc. 

The angular alignment indicator 110 is illustrated in 
Figs 23-25 and includes a body 112 having a pair of 
opposed legs 114 and an indicator face 116. Face 116 
includes indicia thereon which relates to the relative an- 
gle between the two paddles of the tensor relative to the 
shaft of the femoral sizing guide. Indicator 110 also in- 
cludes a C-shaped bracket 118 which is connected 
through body 112 to an indicator needle 120. Bracket 
1 1 8 and needle 1 20 are fixed relative to one another and 
are rotatable relative to the housing. In use, the bracket 
engages the femoral sizing guide 1 00 and the legs con- 
tact the rods 49 and 59 of the paddles. 

It should be understood that the invention is not to 
be limited to the precise form disclosed but may be mod- 
ified within the keeping of the following claims. 

Claims 

1. In combination, a tensor device configured for use 
in a knee replacement surgery to exert tension be- 
tween a distal femur and a proximal tibia of a knee 
joint and means connectable to the tensor tor meas- 
uring a space between the distal femur and proxi- 
mal tibia when the knee joint is positioned in exten- 
sion and flexion. 

2. The combination of Claim 1 wherein the tensor in- 
cludes a first paddle for contact with the proximal 
tibia and a second set of paddles for contact with 
the distal femur, the first paddle and second set of 
paddles including a gear drive means for separating 
the first paddle from the second set of paddles, 
ratchet means carried by the tensor engages the 
gear drive means to prevent the first paddle and 
second set of paddles from inadvertently shifting to- 
ward one another, and release means carried by the 
tensor for disengaging the ratchet means from the 
gear drive means to permit the first paddle and sec- 
ond set of paddles to shift toward one another. 
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5. 



6. 



7. 



8. 



9. 



. The combination of Claim 2 wherein the release 
means includes a release shaft connected at one 
end to a pawf of the ratchet means and to a release 
knob at another end, the knob having at least one 
protrusion extending therefrom in the direction of 
the release shaft, the protrusion being accommo- 
dated within a slot of the tensor when the ratchet 
means is in engagement with the gear drive means, 
wherein as the release knob is rotated, the protru- 
sion is drawn out of the slot and into contact with a 
side wall of the tensor to shift the ratchet means into 
disengagement with the gear drive means. 

The combination of Claim 1 , wherein the measuring 
means includes a first sizer, which slides onto the 
tensor when the knee joint is in flexion and contacts 
an anterior distal portion of the femur, the first sizer 
includes first indicia thereon, which relates to the 
size of a femoral component required for the distal 
femur. 

The combination of Claim 4, wherein the measuring 
means includes a second sizer which slides onto 
the tensor in a partial overlying relationship to the 
first sizer, the second sizer contacts the tensor in 
such a manner so that the size of prosthetic com- 
ponent required for the femur is aligned with an end 
of the second sizer 

The combination of Claim 5 wherein the second siz- 
er includes indicia thereon which relates to the 
space between the femur and the tibia. 

The combination of Claim 6 wherein said sizing 
means further includes a third sizer, which slides 
onto the tensor when the knee joint is in an extend- 
ed position, the third sizer including indicia thereon 
which indicates the space between the femur and 
tibia when the knee joint is in extension. 

The combination of Claim 7 wherein a reading taken 
from the second sizer is subtracted from a reading 
taken from the third sizer to yield a difference, said 
difference indicating to the surgeon the amount of 
bone to be resected from the femur relative to a 
standard amount. 

In combination, a set of instruments for establishing 
and verifying a rotational alignment angle and a pre- 
determined valgus angle for a knee joint during total 
knee arthroplasty and for assisting a surgeon in 
choosing the proper prosthetic components and en- 
suring a proper soft tissue balance for the knee joint 
prior to resection of the distal femur, the knee joint 
including a femur and tibia interconnected by soft 
tissue, the combination including; 

an angular alignment guide for establishing ro- 
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tational alignment guide marks on the distal end 
of the femur, said guide marks relating to the 
preferred rotational angle for a knee joint; 
a tensor apparatus for placement between the 
femur and tibia of the knee joint for tensioning 
the soft tissues interconnecting the femur and 
tibia, and 

measurement means connectable to the tensor 
apparatus for indicating to a surgeon the proper 
size of prosthetic components compatible with 
the knee joint and for indicating to the surgeon 
the space between the tibia and femur. 

10. The combination of Claim 9 further including a ver- 
ification means for verifying the knee joint is posi- 
tioned at an appropriate valgus angle as predeter- 
mined by the surgeon. 

11. The combination of Claim 9 further including a pin- 
ning guide for placement of a pair of alignment pins 
within the femur. 

12. The combination of Claim 9 wherein said measure- 
ment means includes a femoral sizing guide which 
is slidably accommodated within the tensor and in- 
cludes an arm for contacting an anterior surface of 
the femur when the knee joint is positioned in flex- 
ion, the measurement means further including a 
flexion polymer thickness guide which is positioned 
in overlying relationship to the femoral sizing guide 
and includes indicia thereon relating to the size of 
the space between the femur and the tibia when the 
knee joint is positioned in flexion. 

13. The combination of Claim 12 wherein the measure- 
ment means further includes an extension polymer 
thickness guide, which is carried by the tensor when 
the knee joint is positioned in extension and in- 
cludes indicia thereon, which relates to the size of 
the space between the femur and tibia when the 
knee joint is positioned in extension. 

14. A method of establishing and verifying a rotational 
alignment angle and a predetermined valgus angle 
for a knee joint during total knee arthroplasty and 
for assisting a surgeon in choosing the proper pros- 
thetic components and ensuring a proper soft tissue 
balance for the knee joint prior to resection of the 
distal femur, the knee joint including a femur and 
tibia interconnected by soft tissue, the method com- 
prising the steps of: 

a) surgically exposing a knee joint and placing 
the knee joint in a flexion position, the joint in- 
cluding a proximal tibia and a distal femur, the 
distal femur including posterior condyles; 

b) inserting a rotational alignment guide into the 
femur and aligning the rotational alignment 
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guide with known anatomical landmarks; 

c) guiding a saw blade within slots formed in 
the rotational alignment guide for resecting the 
posterior condyles so that the surface formed 

is substantially parallel to the tibia; s 

d) inserting a tensioner device between the tibia 
and femur and manipulating the tensioner de- 
vice until a predetermined amount of force is 
applied to the tensioner device to separate the 
femur and the tibia; 10 

e) placing a femoral sizing guide onto the ten- 
sioner device until a portion of the femoral siz- 
ing guide contacts a of the femur, the femoral 
sizing guide includes a plurality of indicia ther- 
eon for indicating the size of a femoral compo- is 
nent required for the femur; 

f ) placing a flexion poly thickness guide onto the 
tensioner device, the flexion poly thickness 
guide including indicia thereon for indicating 

the size of a space between the femur and the 20 
tibia with the knee joint in flexion; 

g) obtaining a reading from the femoral sizing 
guide; and 

h) obtaining a reading from the flexion poly 
thickness guide. 25 

1 5. The method of Claim 1 4 further including the steps 
of; 

a) positioning the knee joint in an extended po- 30 
sition, 

b) inserting the tensioner device between the 
tibia and femur and manipulating the tensioner 
device until a predetermined amount of force is 
applied to the tensioner device to separate the 35 
femur and the tibia; 

c) placing an extension poly thickness guide 
onto the tensioner device, the extension poly 
thickness guide including indicia thereon for in- 
dicating the size of a space between the femur 40 
and the tibia with the knee joint in extension; 

d) obtaining a reading from the extension poly 
thickness guide; and 

e) subtracting the reading obtained from the ex- 
tension poiy thickness guide from the reading <5 
obtained from the flexion poly thickness guide 

to obtain a difference, wherein the difference in- 
dicates a variance to be factored into the 
amount of femur to be resected to accommo- 
date a prosthetic component. so 

16. The method of Claim 15 further including the steps 

of: 

a) connecting an angular alignment indicator to 55 
the tensioner device when the knee joint is in 
the extended position for indicating an amount 
of angular offset for the knee joint, the angular 



alignment indicator including indicia thereon re- 
lating to the offset angle for the knee joint. 

17. The method of Claim 14 wherein step e includes 
inserting a pair of pins into the femur through pin- 
ning apertures formed on the femoral sizing guide. 

18. The method of Claim 17 further including the steps 
of; 

a) connecting an alignment guide to the distal 
femur, the alignment guide including a sliding 
handle member for contact with the pins; 

b) sliding the handle toward said pins until at 
least one pin is contacted by the handle. 
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(54) Instrumentation for use in orthopaedic surgery 



(57) The instrumentation set of this invention assists 
the surgeon in selecting the proper implant components, 
in determining the amount of distal bone to resect, and 
in aligning instrumentation designed to resect the bone. 
The instrumentation set provides numerous systems for 
verifying to the surgeon that he has correctly aligned the 
instruments prior to removing any bone. 

The set includes a rotational alignment guide, which 
aids the surgeon in establishing the appropriate rota- 
tional alignment for the knee as determined by reference 
to standard femoral landmarks such as the posterior 
condyles and epicondyles. The rotational alignment 
guide includes a slot for guiding a saw blade for removal 
of the posterior condyles of the femur. 

The set further includes a tensor designed to tense 
the knee joint in flexion and extension. The tensor is ac- 
tivated by a torque wrench so that a measured amount 
of tension force can be applied to the joint. The tensor 
is configured to slidably carry sizing rods, which contact 
the femur and include a plurality of markings, which re- 
late to the size of the femur as well as the spacing be- 
tween the femur and tibia. This information is used by 
the surgeon to select the proper size of femoral and tibial 
articulate surface components. The sizing rods are con- 
nected to the tensor when the tibial is in flexion and in 
extension, which will indicate to the surgeon any varia- 



tion required in the amount of bone to be resected. 



8 

o ~ 
o 



2 \ 8 \ s 




Prhted by Jouve. 75001 PARIS (FR) 



BP 0 720 834 A3 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT ^ Qtioo Numbw 

^ch under Rule 4S of the European Patent ConvenUon rp qc o n ftrni 
shall Ibc considered, for the purposes of subsequent tP 96 20 GQ31 

proceedings, as the European search report 





DOCUMENTS CONSIDERED TO BE RF1 FVant 






Citation ml docwun* wkh iodivation, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
AP PUCATJON (IM.CL6) 


Y 


GB-A-2 261 6G4 (ATTFIELO) 
JiSures 5 !,^ 6 7 ' Pd9e 7 " Para9Paph *'> 


1-3,9-1 


A61B17/02 
A61B17/15 


r 

A 


FR-A-2 648 699 (MATCO) 


1.9 
10 




Y 


US-A-5 059 194 (MICHELSON) 

* column 3, line 14 - line 44; figures 1,9 


2,3 




Y 


US-A-4 487 203 (ANDROPHY) 

* column 4, line 13 - line 21; figure 1A * 

column 7, line 46 - column 8, line 2- 
figure 7 * ' 


9-11 




A 


EP-A-0 322 363 (PROTEK) 

* column 6, line 15 - line 28 * 

JiSSTikJ 1 ! 8 52 ~ co]um 9 > line 23; 


1,4,9,12 








TECHNICAL FIELDS 
SEARCHED (UtO.6) 








A61B 
A61F 


INCOMPLETE SEARCH 







Claims searched ia completely : 
Claim mm searched : 
Reason for ibe haiUdy, of the search: 



see sheet C 



Piatt «f uaxl 

THE HAGUE 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if uk« aluac 

tocsraeM ol the same category 
A : technological backgroscrf 
O : noo written «sdosore 
P : inienaeoate flocuraent 



12 April 1996 



Moers, R 



1 : theory «, principle oaJertyio* toe mvennoa 
r. : earlier patent eoeoraeot, but pabKsbed oa, < 

aficr (he filing cate 
U : oocament cited m the application 
L = tfoevmeat cited tor other reasons 



* : 2!almZnt ' h * nni * corrcspToeusg'' 



EP 0 720 834 A3 



fcuropean P atenl PARTIAL EUROPEAN SEARCH REPORT Application Nwm9tr 

0mce EP 96 20 0031 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CHatioa mf document mth indication, where appropriate, 
of relevant passage? 



W0-A-94 05212 (OEPUY) 

* page 23, line 28 - page 24, line 26; 
figure 10 * 

W0-A-94 00056 (3M) 

* page 10, line 22 - page 11, line 26; 
figures 5,6 * 



KcJrrsnt 
t« claim 



4,12 



4,12 



CLASSIFICATION OF THE 
APPLICATION UatXLfc) 



TECHNICAL F1FXUS 
SEARCHED fl nt . a .4) 



EP 0 720 834 A3 



EP 96 20 0031 
-O 



INCOMPLETE SEARCH 

Claims searched completely: 1-7,9-13 
Claims not searched: 14-18 

SSS? t 5 eatment of the human or 
animal body by surgery or therapy 
(see article 52(4) of the European 
Patent Convention) • 

Claim not searched: 8 

ArJ e 52(2Mcr "* f ° r cental acts 



4 



